Emerging infectious diseases increasingly threaten wildlife populations. Most studies focus 27 on managing short-term epidemic properties, such as controlling early outbreaks. Predicting 28 long-term endemic characteristics with limited retrospective data is more challenging. We 29 used individual-based modelling informed by individual variation in pathogen load and 30 transmissibility to predict long-term impacts of a lethal, transmissible cancer on Tasmanian 31 devil (Sarcophilus harrisii) populations. For this, we employed Approximate Bayesian 32 Computation to identify model scenarios that best matched known epidemiological and 33 demographic system properties derived from ten years of data after disease emergence, 34 enabling us to forecast future system dynamics. We show that the dramatic devil population 35 declines observed thus far are likely attributable to transient dynamics. Only 21% of 36 matching scenarios led to devil extinction within 100 years following devil facial tumour 37 disease (DFTD) introduction, whereas DFTD faded out in 57% of simulations. In the 38 remaining 22% of simulations, disease and host coexisted for at least 100 years, usually with 39 long-period oscillations. Our findings show that pathogen extirpation or host-pathogen 40 coexistence are much more likely than the DFTD-induced devil extinction, with crucial 41 management ramifications. Accounting for individual-level disease progression and the long-
Fortunately, the local devil extinctions predicted from these early models have not (~3 generations) after initial local disease emergence and that the time until death after initial 125 infection may be as long as two years (Wells et al. 2017 ). Therefore, despite high lethality, 126 the rate of epidemic increase appears to be relatively slow, prompting predictive modelling of 127 population level impacts over time spans well beyond those covered by field observations. 128 In general, there are three potential long-term outcomes of host-pathogen interactions: 129 host extinction, pathogen extirpation, and host-pathogen coexistence. To determine the 130 likelihood of each of these outcomes in a local population of Tasmanian devils, we used 131 individual-based simulation modelling (Figure 1) and pattern matching, based on ten years of 132 existing field data, to project population trajectories for Tasmanian devil populations over 133 100 years following DFTD introduction. Table S1 ) by matching known system level 144 properties (disease prevalence and population structure) derived from a wild population 145 studied over ten years after the emergence of DFTD (Hamede et al. 2015). In particular, 146 running model scenarios for 100 years prior to, and after the introduction of DFTD, we 147 explored the extent to which DFTD causes devil populations to decline or become extinct.
148
Moreover, we aimed to explore whether input parameters such as the latency period of DFTD 149 7 or the frequencies of disease transmission between individuals of different ages can be 150 identified by matching simulation scenarios to field patterns of devil demography and disease 151 prevalence.
152
Entities in the model are individuals that move in weekly time steps (movement 153 distance ) within their home ranges and may potentially engage in disease-transmitting 154 biting behaviour with other individuals (Fig 1) . Birth-death processes and DFTD 
Here, the disease transmission coefficient is composed of the two factors A(i) and A(k), each 167 of which accounts for the age-specific interaction and disease transmission rate for 179 DFTD-induced mortality size accounts for tumour size, while tumour growth was 180 modelled as a logistic function with the growth parameter  sampled as an input parameter. 181 We allowed for latency periods  between infection and the onset of tumour growth, which 182 was also sampled as an input parameter. We assumed no recovery from DFTD, which 216 We generated key summary statistics from the case study, in which DFTD was 217 expected to have been introduced shortly before the onset of the study (Hamede et al. 2015), 218 and a pre-selection of simulation scenarios, in which juveniles never comprised > 50% of the 219 population, DFTD prevalence at end of 10-year-period was between 10 and 70%, and the age 220 of individuals with growing tumours was  52 weeks. Hereafter, we refer to 'prevalence' as (Figure 2) . In contrast, the disease was lost in 255 57% of these scenarios (69 out of 122), with disease extirpation taking place 11 -100 years 256 (mean = 29, SD = 22) post-introduction (Figure 2) . Loss of DFTD from local populations 257 therefore appears to be much more likely than devil population extirpation, given no other 258 factor than DFTD reducing devil vital rates. Moreover, fluctuations in host and pathogen 259 after the introduction of DFTD exhibited long-period oscillations in most cases (Figure 3) . In Figure S4) . 268 Inference of input parameters was only possible for some parameters, whereas 95% from field data (Supporting Information Figure S5 , Table S2 ). The posterior of the DFTD- 
316
One of the differences between earlier models and those we present here is the 317 inclusion of tumour growth, with mortality and transmission rates that depend on individual 318 disease burden. Inclusion of burden-dependent dynamics results in additional and 319 qualitatively different time delays than those incorporated in previous models. Tumours take 320 time to grow before they have a major impact on host survival and become highly infectious 
